We report our evaluation of a commercially available procedure and reagents for determination of ferritin in serum by enzyme-labeled immunosorbent assay (ELIsA). Results by our procedure and the "Fer Iron" (Ramco Labs) procedure shows a degree of association (r) of 0.95 and a regression equation of y = 1.03x -33. Similarly, our procedure compared to the "Gamma Dab's (Clinical Assays) ferritin procedure shows a degree of association of 0.98 and a regression equation of y = 0.93x -11. Between-day standard deviations were 6 and 22 4ug/L(n = 24 and 20) for ferritin concentrations of 20 and 300 tg/L, respectively.
Until recently, body iron stores were estimated by examination of bone-marrow aspirates or assessment of gastrointestinal iron absorption (1) . These procedures are lengthy, traumatic for the patient, and at best only semiquantitative. Subsequent development of sensitive and specific in vitro radioassay techniques has led to investigations of ferritin concentrations in the serum of normal individuals and of patients with various hematologic disorders. Most available evidence now supports the conclusion that ferritin concentrations increase and decrease proportionately with iron stores (2) (3) (4) .
Hitherto, serum ferritin has been determined primarily by laboratories with equipment and license for radioassays; however, the recent introduction (5,6) of enzyme-linked immunoabsorbent assay (ELISA) has brought the analysis within reach of any laboratory that, can make spectrophotometric measurements.
We present the results of an evaluation of a commercially available ELISA procedure and reagents for determining ferritin in serum. 4lncubating 5 ng of ferritin in a volume of 0.3 mL produces the same response as incubating 5 ng in volumes up to 0.6 mL. This implies that, within these limits, the immobilized antibodies on the tube surface respond to mass rather than to concentration; consequently, the 0.08-mL difference between calibrators and samples has no effect on the assay.
5Assay of 20 L of undiluted serum will accommodate ferritin concentrations ranging from 0 to 250 ig/L; inclusion of 11-fold prediluted serum extends the concentration range to 2750 g/L. 
Results

Specificity:
The antigenic ferritin extracts from human liver tissue and the antisera from rabbits were produced and characterized previously (5) . Their homogeneity and specificity are reflected in the parallelism and comparison studies presented here.
Kinetics:
The rate of ferritin binding to the antibody-coated tube is shown in Figure 1 . Essentially all ferritin present (2.5 ng/tube) is bound within 2 h. Other ferritin doses ranging from 0.3 to 5.0 ng/tube were tested and also found to approach equilibrium within 2 h. Similar investigations of the enzyme-conjugated antibody and the substrate hydrolysis reactions revealed that these reactions exhibit linear kinetics for 25 and 2 h, respectively. In practice, however, the initial reaction is allowed to reach equilibrium but the conjugated antibody and enzymatic hydrolysis reactions are terminated at 2 h and 30 mm, respectively.
Calibration and parallelism:
Calibration of the ELISA is shown in Figure 2 . The mass of ferritin per tube in the original procedure as supplied by New England Immunology Associates is fivefold what we recommend. We find this unacceptable because the calibration plot curves to become nearly parallel to the mass axis at higher concentrations, thereby making almost indistinguishable the absorbances of samples containing more than 250 gfL of ferritin. This nonlinearity 
(-a-)
is attributed to either a high-dose "hook" effect (7) or a negative deviation from Beer's law (8) . We did not experiment to determine whether one or both of these effects are responsible for the problem, because the response can be made linear by simply decreasing the mass of ferritin per tube. We gratefully acknowledge the assistance of Barbara Gray, Janice LeFort, Barbra Singer, and Donna MacDonald. ELISA results are similarly compared with those obtained by the RIA procedure (Gamma Dab) performed at Clinical Assays on 34 samples (Figure 3, bottom) . Values range from 8 to 1600 1ug/L with a degree of association (r) of 0.98 and a regression equation of y = 0.93x -11.
CLINICAL CHEMISTRY,
Correlation with iron and iron-binding capacities:
The data presented in Figure 4 show the lack of relation between serum ferritin as determined by ELISA and iron concentrations and the broad inverse relation between ferritin and ironbinding capacity. This latter pattern appears to nearly duplicate the one previously reported when ferritin was determined by an IRMA procedure (3) .
Discussion
Our data demonstrate that ferritin values as measured by ELISA are equivalent to those obtained by IRMA and RIA. Our modified procedure has a span of 0 to 2750 g/L and shows no "hook" effect (7) Because the three procedures considered herein compare well, it can be inferred that ferritin-antigen preparations from two different organs do also. Spleen is the organ source for the ferritin used in the IRMA, liver for that used in'the ELISA and the RIA. Ferritin is a large, complex molecule (24 subunits, Mr about 450 000) with the potential to elicit the production of a heterogenous population of antibodies. In practice, however, extracts from selected tissues have produced relatively pure isoferritin fractions characteristic of the tissue involved (13) . Production of antisera from these relatively pure extracts yields antibody populations that cross react to widely varying degrees with ferritin extracts from other tissue sources (14) . Consequently, immunological reagents used in a sensitive immunoassay for serum ferritin require careful scrutiny.
